INTRODUCTION
Down syndrome/Trisomy 21 is the most common chromosomal anomaly with an incidence of 1 in 800 live births, and it is also an added factor for growth retardation and intellectual disabilities. 1 Down syndrome patients present with various birth defects. Down syndrome has an increased risk of developing endocrinal abnormalities, especially thyroid disorders. It consists of a constellation of clinical signs and symptoms and associated with various forms of thyroid dysfunction (congenital/acquired). 2 Hypothyroidism accounts for about 28%. 3 The additive effects of both comorbid conditions lead to further amplification of the clinical problems in these children, the symptoms of which are often mistaken for the natural course of the disease. 3 The prevalence of hypothyroidism is more compared with hyperthyroidism. The prevalence of congenital hypothyroidism is 30 times more in newborn with Down syndrome than normal newborns. 4 This is a treatable cause of mental retardation, thus early detection and treatment are essential in order to maximize cognitive abilities in this already impaired population.
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AIM
The study was aimed to see the influence of thyroid dysfunction in growth velocity in children with Down syndrome. With the objectives to estimate the incidence of thyroid disorder in the study group, ultrasonography of the thyroid gland in these children to see whether there is any dysplasia, to see the age-wise distribution, and the influence of thyroid dysfunction in growth velocity before and after initiation of treatment with L-thyroxine in the children with Down syndrome.
MATERIALS AND METHODS
It is a retrospective analysis which includes 50 children of Indian origin with Down syndrome between the age
Materials and methods:
It is a retrospective analysis, which includes 50 children of Indian origin with Down syndrome between the age group of 1 and 12 years from neurodevelopmental clinic (multicentric) who met the phenotypic criteria for establishing the diagnosis of Down syndrome. The thyroid reports and ultrasound reports of thyroid gland for children with hypothyroidism were extrapolated and analyzed. Birth history, age of diagnosis of thyroid disorder, initiation of treatment, normalization of thyroid function, and anthropometric measurements before and 1 year after initiation of treatment were noted.
Results:
In this study, thyroid disorder (hypothyroidism) was found in 12 (24%) children, of which 7 (14%) were diagnosed at the age group of 0 to 1 year and 5 (10%) were diagnosed at the age of 1 to 12 years. The mean height in percentile was 9.92 ± 5.63 before and 43.75 ± 12.68 after supplementation of these children with L-thyroxine. None of the children had hyperthyroidism (p = 0.0001).
Conclusion:
As mental and physical retardation are common denominators in both Down syndrome and hypothyroidism, coexistence of both the conditions would lead to further developmental delay in terms of mental as well as physical health.
Annual screening of thyroid function should be employed in these children to diagnose the problem at the earliest and initiate treatment, thereby improving the quality of life.
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Inclusion Criteria
• Diagnosis confirmed by karyotyping • Detailed hospital record maintained • Birth to 12 years of age.
Exclusion Criteria
• Down syndrome >12 years of age • Multiple congenital anomalies.
RESULTS
In the current study, 12 children (i.e., incidence of 24%) were found to have thyroid disorder. All the 12 children had hypothyroidism and none of the current study population was found to have hyperthyroidism (Graph 1).
Out of 50 children with Down syndrome included in the study population, 28 (56%) were males and 22 (44%) were females. Seven out of 28 male and 5 out of 22 female children were found to have hypothyroidism.
Ultrasound reports of these 12 children with hypothyroidism were analyzed, which showed hypoplasia of the thyroid gland in 4 children that accounts for 33.33% in the study population.
Out of these 12 children with hypothyroidism, the following clinical presentation was observed in birth-delayed cry at birth, umbilical cord hernia (58.33%), macroglossia (58.33%), delayed passage of meconium (66.67%), persistent neonatal hyperbilirubinemia (33.33%), microcephaly (75%), coarse facies (100%), wide anterior fontanelle (25%), and patent posterior fontanelle (16.67%) (Graph 2).
The incidence of hypothyroidism was more (14%) in 0 to 1 year and 10% in the age of 1 to 12 years (Graph 3).
The height/length of children at the time of diagnosis of hypothyroidism and 1 year after treatment 
DISCUSSION
There is a wide variation in the data regarding the incidence of thyroid dysfunction among Down syndrome. 5 In the current study, prevalence of 24% was observed. Similar prevalence was noted by Pierce et al. 6 There was no sex difference observed in the current study. This was comparable to the study done by Karlsson et al, 7 where they did not find any sex difference. The authors also observed half of the patients with hypothyroidism acquired the condition before the age of 8 years, but only one of them displayed thyroid autoantibodies at diagnosis. Most patients who developed hypothyroidism after this age had thyroid autoantibodies.
The prevalence of 14% in the age group of 0 to 1 year in the present study could well be taken as a reflection of the prevalence of congenital hypothyroidism, which is consistent with the study done by van Trotsenburg et al. 8 They observed mild hypothyroid state in newborns with Down syndrome, which supports the existence of Down syndrome-specific thyroid disorder. Hypothyroidism is due to delayed maturation of hypothalamopituitary axis, which is attributed to delayed switching over somatomedins from fetal to adult form. Thyroid stimulating hormone receptor or their signaling proteins (G protein) could be another possible mechanism.
Hypothyroidism was observed in 10% of children between 1 and 12 years. This acquired form of hypothyroidism is usually associated with thyroid antibodies. 7 However, thyroid antibodies were not measured in the current study as it was not included in the study protocol.
Hyperthyroidism was not observed in any of the cases included in the study, though a few cases were reported 6.5 per thousand in a study conducted by Alberto GodayArno et al, 9 case reports by Szatkowska et al, 10 and 2.1%
as detected by Unachak.
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The mean height in percentile was 9.92 ± 5.63 before and 43.75 ± 12.68 after supplementation (p = 0.0001). Studies have shown that untreated hypothyroidism may affect the growth as well as psychomotor development. 5 Initiating treatment at the earliest could improve the growth velocity.
The results of a study done by Rashid et al 12 show raised levels of TSH and antithyroperoxidase in duodenal switch patients. Subclinical hypothyroidism is found in significant number of patients. Assessment of thyroid function in patients of Down syndrome is recommended at regular intervals. The American Academy of Pediatrics (AAP) recommends thyroid screening at birth, 6, 12 months, and then annually. Early screening is recommended for the early diagnosis and planning of the treatment strategies in order to provide an improved quality of life.
13,14
CONCLUSION
As mental and physical retardation are common denominators in both Down syndrome and hypothyroidism, coexistence of both the conditions would lead to further developmental delay in terms of mental as well as physical health. Annual screening of thyroid function should be conducted in these children to diagnose the problem at the earliest and initiate treatment, thereby improving the quality of life.
FUTURE SCOPE
• Further studies investigating thyroid antibodies in these patients are needed.
• Since this is a retrospective study, cognitive abilities are not accessed.
LIMITATIONS OF THE STUDY
Since it is a retrospective study, cognitive abilities of the study are not accessed. Both Down syndrome and thyroid disorders can decrease the cognitive ability of the child.
